Q Advisory
U.S. Department ]
o Circular

Administration

Subject: Date: 7/12//83 AC No:  20035¢
TIRDUMN SENSE Initiated by: AWS = 340 Change:

1. PURPOSE. This advisory circular provides updated information of general use
for aircraft tiedown techni ques and procedures..

2. CANCELLATION. AC20-368, TIEEDOWN SENSE,dated April 19, 1971, i s cancel ed.

3. BACKGROUND. Each year numesmus aircraft are neelibssdly damaged by
wi ndstorns because of inattention to weather forecasts, negiliigersss, or i nproper
tiedown procedures. Windstotis nay be broadly classified as eyelionic storns or

Lo pressure systems, regional or localized terrain induced w nds, thunderstoris
or tornado induced winds and hurricanes.

a. (,%cl ones. Cyclones are the |ows of the weather maps. In the United
States the name does not suggest any degree of intensity in the purest neteoro-
| ogi cal sense and is applied to &fdexbiee as wel| as intense storns. Wnter
storms are atnospheric disturbances that nay beeomm i ntense | ow pressure systens
churning over tens of thousands of square mles. 'In our northland the severity
of these storns nmakes them seasonal threats. These intense |ow pressure systens
combi ne wi nds seriettimss as strong as 90 nph with snow and col d tenperat ures.

The National wedthetr Service (WWB) i ssues tinely watches and warni ngs agai nst

the hazards of winter weather so that persons in the alerted area may take
i A Ires.
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b Regional or Localized Terrain Induced Wnds. Geography is a factor in
produci ng Tocal and sometrines strong w nds due to peculiar or unique terrain
effects. The Santa Ana winds of Southern California, or the winds in Boul der,
Col orado, are exanples of infrequent l|ocalized winds that are generally forecast
far enough in advawe to mnimze the potentially damaging effects upon parked
aircraft.

€. Thunderstornms. Individual thunderstorns may neasure fwean | ess than
5mles to nbre than 30 mles in diaraeter,, and may occur both in isolation and
as a part of larger weather systems. |In sade places and seasons thunderstorms
recur alnost daily at almost the sane tine. In other places they occur rarely
or irregularly. S6bE |ast a few mnutes and on other occasions a succession of
related events may |ast most of the day. The significant features of thunder-
storns are high wind velocity, lightning, intense precipitation and hail. All
these are variable features that appear in many conbinations. Strong straight-
l'ine wi nds acconpany thunderstorns miare often than tornadoes and may be as
damaging to persons and property as small tornadoes. Strong and shifting w nds
al ong thunderstorm gust fronts have been associated with tragic accidents to
conmerciallai rcraft.

Averagre number of
Thunderstorm days oo yeo

muuo:nsrm-: o:l % T

Puerto Rico and \ S
Virgin Islands 50 Ay

Alaska and Hawaii
are less than 10

The nmap above shows the yearly average nunber of days wth thunderstorns based
on observations in the uS. A thunderstorm day is considered any day during

whi ch one or more thunderstorms occur. It should be realized, however, that
there are local variations which do not show on this map because of the sparsity
of observations from seme areas. July and August are the mnontitis with the
greatest number of thunderstorns over most sections of the U S. while Démamber
and January have the |east number.
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d. Hurricanes. Camparedi to the great eyehoenic storms of the Tenperate
Zone, hurricanes are of madextae size and their worst w nds do not approach
tomeetio vel ocities. Their winds exceed 70 ggh and may netdh 200 nph, and their
l'ifespan is mieasured i n days or weekss, not mnutes or hours. No other atnos-
pheri ¢ disturtsawe conbi nes duratiiom, si ze, and viol ence fibire sstuottiredly.
Hurricanes are a threat to the Gulf and East Coast during the hurricane season
from June through Novenber. Deeayiimg tropical storns may on rare occasi ons matve
inland and dunp flash-flood producing rainfall over California and the desert
Sout hwest,  Timdly detection of and warning against hurricanes has been the task
of the NWB for nearly a century.

(1) Hurricane Camille sihmagdi i nto the Northern Qul f Coast near
Christian, Mssissippi, on the night of August 17, 196%9. Canille''s 200 nph w nds
produced a devastating tidal stormsurge of nearly 25 feet just east of where
the center matie |andfall. @&amile ranked as one of the mest destructive storms
ever to strike the U S. Total dafage was about 1.4 billion dollars with 256
deaths credited to the hurricane allong the Qulf Coast. The remnants of the
dying storm produced killer flash floods in Virginia.

(2) Hurricane Frederic in Septenber 1979 brought 160 nph w nds and
12-fenit tidal stormsurges to a densely populated area in and nesar Mobile,
Al abama.  Destruction was w despread and damage was estinmated at mexre than
2 billion dollars. Precise forecasts and warnings, together with promt | ocal
action, permtted about a quarter of a mllion people to evacuate to safe areas.
The loss of life was extremdly | ow -- five people died. President Carter
credited the |ow death toll of Hurricane Frederic to accurate and tirdly
war ni ngs coupled with orderly and extensive evacuation.

e. Tornadoes. Tornadoes are femasarme storns that usually nove fromt he
sout hwest. The nore severe.tarveatizss mave at forward speeds of about 60 nph
accompanied by w nds of 200 nph or nmore. Since the tornado core is rarely
larger than .6 nmile in dlaeesr, destructive winds generally ast at emewpl ace
for less than a mnute but practically all structures and mich of the natural
envivoamarit can be destroyed by severe tornadoes in just a few seconds. Mre
Intense than the worst hurricanes, tornadoes eommeel much attention because of
their sudden and viol ent onslaught and occasional sharp alteration in path.
Storm forecasting and warning operations (including weather advisories to the
aviation public) help reduce the harnful effects of storns.

‘AVERAGE NUMBER OF TORNADOQES AND
. TORNADO DEATHS BY STATE 1953 - 1980
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Average Annual Tornadi® Incidence
Per 10,000 Square Miles
1953 - 1980
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STORM BELTS

B8R pri mexy hurricane danger zone.

Wk Fringe area.
# Tornado belt.

HURRICANE DAMAGE
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5. PREVENTNGIGHENPETOMM DEMMGE:. The best protection agai nst w ndstorm danage
s, of eourser, to fly the aircraft out of the inpending storm area provided you
have sufficient warning tinme. The next best protective niessure iS to secure the
aircraft in a stompreof hangar or other suitable shelter, The renaining
alternative is to assure that the aircraft is tied down securely. Whih
securing your aircraft, it is considered good practice to fasten all doors and
wi ndows properly, thereby mnimzing damage inside the aircraft. Engine

openi ngs (intake and exhaust) for both reciprocating and gas turbines should be
covered to prevent entry of foreign matter. Piitot-statiic tubes shoul d al so be
covered to prevent damage or entry of foreign matter, Make sure your neighbor's
aircraft is also tied down,

6 ADVANCED PLANNING. It is the mssion of the N8 to help mtigate the

threat to li1fe and property frean natural hazards through the issuance of tornado
and severe thunderstorm watches and warnings. N&8 neteorol ogists at the
National Severe Storms Forecast Center (NSSFC) nonitor atnospheric conditions
utilizing information fwam nany sources and |ocations. Wen hazardous
conditions are anticipated or detected, watches or warnings are issued.

a. Watches are issued by the NSSFC to indicate when and where severe
t hunderstorns and/ or tornadoes are most |ikely to ocowr., Watches are usual ly
I ssued for areas about 140 mles wide, 200 nmles |long and gererallly 2 to 4 hours
I n advance of severe weather, Listen to the National Geeanie and At nospheric
Admi ni strati on (NQAA) weat her radi o (162.400-162 JHMWIX) cont i nuous broadcast s
for the latest weather information directly fresm NWS of fices, and use com@raihl
radio or television for further information.

b Wrnings are issued by |local NWS offices when severe thunderstorns or
tornadoes are i1ndicated by weather radar) weather observers or trained spotters.
A warni ng describes an immieevit ri sk from a tornado or severe thunderstormin a
relatively small area such as one or several counties, The key to damage
avoi dance or reduction is to be routinely waath@y conscious.

Ca Be prepared for the worst conceivable w ndstorm conditions: pouring
rain, gusty wnds ranging fman 30 mgh and up, for exanple intermttent sheets of
water bl owi ng across the runways, ranps, and parking areas, and |ack of hangar
facilities. Wth such conditions in mnd, aircraft owners and operators shoul d
plan in advance by learning their aircraft manufacturer's instructions for
tiiediowm; | ocation and/or installation of tiedown rings for attabtahesit of
tiedown r opes; any special instructions for securing nosewheel type aircraft vsa
tailwheel type aircraft; and manufacturer's charts and graphs denoting aircraft
weights and relative wind velocities that woul d make varied tiedown procedures
necessary for pendi ng weat her erm pgernd ese,

7. TEDEMFACI LITIES. Any aircraft parking area should be equi pped for
three-point tiedowns. Aircraft should be tied down at the end of each flight to
préciude damage fram sudden storms. ‘e direction in which the aircraft are to
ge parked and tied down will be determned by prevailing or forecast wnd

I rection.

Par 5
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ae Aircraft should be headed into the wind, or as nearly as possible,
dependi ng upon the locations of the fixed parking area msarivgy points.

_—
.2 E

MAJOR AXIS

+ b Spacing of tiedewms shoul d al | ow
?lo"{ for anpl e wingtip clearameee. Spaci ng
shoul d be equal to the major axis
. :F (wingspan or fuselage |ength) of the
“ | e | argest aircraft usually operated
mus 10 f eet .

After the aircraft is properly |ocated,
| ock the nosewheel or the tailwheel
p o s i t i o0 n

(1)) Tiedowm anchors for single-engine aircraft should provide a mninmm
hol di ng power (strength) of approxindtelly 3,000 pounds each, The type of
anchors in use varies depending upon the type of parking ameea— Whether for a
concrete paved surface, a bitumnous paved surface, or an unpaved turf area.
Location of tiedowns are usually indicated by some suitabl e neanss, ei ther white
or yellow paint} or a painted tire which has been fastened into the ground, or
surroundi ng the tiiedown anchor with crushed stone. The tiiedown anchor eye
shoul d not protrude more than 1 inch above ground.

TIEIDDMN ANCHORS FOR GONGRETE PAVED A R E A S

'Iy MIN. \fé TO S’r; TROWELED DEPRESSION
A A — I
. . . v kL .
t ,‘= 4 : . 2
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T ) . . S
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I o Ll
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TEEEOMN _ANCHOR FOR
BITUMINOTUS PAVED AREAS

% WEARING SURFACE

3" BITUMINOUS BASE

SUB-
BASE

- 1 {
SUBGRADE %, ¢ ROD APPROX. 2'-6" LONG

TEEDOMWN ANCHORS FOR TURIFEID AREAS

W% MIN. EYE

GROUND LINE i @ LINE

V' MIN. EYE

—
5‘ REINF. STEEL ROD < .
& % DIA. e j/’f, DIA. ROD
a a
. a
= <
[e) 260" SQUARE .
~ CONCRETE BLOCK © DISCARDED FARM
™ ? DISC BLADE
_ “BOLTED THROUGH DISC
ROD AND BLOCK ANCHOR MUSHROOM TYPE ANCHOR
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DUN’T depend on wooden

stakes -

(2) Stake-driven tiedowns such as depicted above will alnost invariably
pul | out when the ground beeamess soaked from torrential rains which acconpany
hurricanes and seme thunderstorns.

(3)) Tiedown ropes capable of resisting a pull of approximately 3,000
pounds shoul d be used. Manila ropes should be inspected periodically for mldew
and rot. Nylon or dacren tiedown ropes are preferred over manila ropes. The
objection to manila rope is that it shrinks when wet, is subject to mldew and
rot, and has considerably less tensile strength than either nylon or daerom.

10 Par 7
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COMPARESNS OF TIEDDWN ROPES

FIBER CORDAGE = TYPICAL WEIGHTS AND
MINIMUM BREAKING STRENGTHS (POUNDS)

"

POLYOLEFINS (X.T.) DOULE KTLON POLYESTER/POLYLEPN
N -l »;:_og-'l"lﬁ Mnlfgﬁo-n.) 1{ I?gn:% ;’-E_%m?m) e BOURLE AL
@aches) o . e Sreskity ] “Nst . 3 Lt Breaki - = | Breaking| ~ -1-fd N . .5 Ft P
Dia. Circ. m} E Strengt! m : m M E, Ltrmg _& t w":' ;g g.f m ﬁ; ’h.. m
% w|1a]|68 | s : [0 |13 [1ew] B[m | molm [m|m sl | w
% %|19%]|s 600] 15] 666 | 1,700 | 21 |azs | 1,700| 124| 80 | 1,250| 186 | 603| 20 | 17 | 602 1700
% 1 | 284|35 | 10m] 25|40 | 2650|3330 | 2550 148| 53 | 1.850| 278 | 36 | 3500 | 26 | 84| 260
% 1% | 402|255 | 1350] 36|28 | Bes0| 47203 | 3500| 29 | 345 2600 333 [ 0 | 420 | 35 | 45| 350
% 1% | 515[194 | 1,70] 5 |20 | 5200]| 63159 | asep| 39 | 255 3400| 50 | 20 | 6om | 52 [ 20 [ 5100
% 1% | 735|138 | 2650] 66|15 | 6650 | 82122 | uoo| 48 | 204| 4150| 667 | 19| 7500 | €8 |15 [ 680
% 1% [102 | 98 | 3450] 84 119 | 8500 102 | 98 | 7.700| 62 | 16 | 4900 833 [ 12 | 950 [Mm M| m
% 2 131 | 76 | 4400] 205 | 95 |10300 132 | 76 | &500| 78 | 128| 5900122 | 9 [iagwe |11 | 9 | 1000
% 2% (163 | 61 | 54000145 | 69 |14600 |179] 56 |13200]112 | 9 | 7900]150 | 67| 17000 | 15 67| 15000
% 2% |22 | 45| 72700020 | 5 |[19600 |249]| 4 |17500|154 | €5]|11000|208 | 48] 2370 |20 | 5 [ 200
1 3 |[265 | 377 | swm|26 | 3584 25000 [304 | 33 |22000|186 | 54 13000]250 | 4 [awso |28 | 38| o0
1% 3% |352 | 284 |12000]34 | 294 33250 [405 | 25 |26500|242 | 41|17500(350 | 28] 89000 |35 | 28| sso0
1% 3% (408 | 245 |13500 |39 | 256 |37,800 |462 | 2.16 | 30509 | 275 | 3620000 400 | 25| aces |40 | 25| 40000
1% 4 (469 | 213 [15000]45 | 222 |44500 |534 | 187 | 34500 313 | 3223000450 | 2249500 |45 | 22 45000
1% 4% [588 | 17 [18s00)ss | 18 |s5000 [67. | 15 |43000)395 | 25]|29000]600 | 16]65000 |60 | 15| 60000

Tinch = 254 cm. 1 foot = 0.3048 m. 1 pound = 0.4536 kg.

NOTE:-The figures on synthetics, above, 8K an average of those vailable from four large cordage manufacturers. These
for the Jope you buy shanits he svaitabe at your deslers. Check them careflly. Also check the rope. In genesal 8 soft,
sleszy rope may be somewtat stronger and easier to splice but it will not wear g well ant is more spt to hoakle or
unibyy than 8 firm, well “locked-up” rope. Blended ropes, part polyolefins 8ntl part other fibers, may be found. Mt
ment (fine filament) polypropylene looks like nylon-don't expect it to be as streng or do the job of nylon. (It fs8%
nylon doesn't.) Spur;éror stapied, nylon antl Dacoon 8re not 8s strong as ropes made from continuous filaments but A&
L. less slipper to o
o DuPontregistuedtrmmuﬂ. ppery Sad a¢ srasp

(4)) Securing aircraft. Tie only at the tiedown rings provided for that
purpose. Never tie to a strut itself. The practice of tying to lift struts has
initself caused frequent damage. Ropes slip to a point when even slight
pressure nay bend the struts.

Al'low for about 1 inch of
E novenment, and remefiber t hat
/ mani | a rope shrinks when it gets
/ wet. Too mdh slack will allow
/. ~ ﬁ\ the aircraft to jerk against the

ropes. Avoid tightening the

/ ' ropes too muh. Tight tiedown
5 \ ropes actually put inverted
A \ flight stresses on the aircraft,
~ \ and many of themare not designed

to take such | oads. A tiedown
rope holds no better thap the
knot. Antiislliip knots such as a
e . ) bow i ne or a squate knot are
it is possible for them to slip quickly tied, and easy to untie.

down.
e (e s
LIRS
RNTARTY . VI

DUN’T tie ropes on struts so that

Par 7 11
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(See illustrations at the

bottom of this page for tying
knots.) Aircraft not quipped
with tiedown fittings shoul d

have theminstalled in accordance
with manufacturers' instructions.

DO tie ropes to outer ends of
struts on high wing monoplanes.
Provide suitable rings, where
structural conditions permit, if
manufacturer has not already
provided them.

TYING A BOWLINE

{ UP THROUGH
AND AROUND BACK

BACK DOWN
THROUGH

THIS ONE MUST

/ BE UNDER

12 Par 7
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pit.

rudder

pedal s in-
side the cockpit. Wen using external surface |ocks,
It is advisable that red streaness, weighits, or a

line to the tiedown anchor be fastened to the | ocks.
This will provide a mears of alerting airport serviice
enpl oyees and pilots to remewBSar to renove the externa
| ocks prior to takeoff. Secure ailerons and rudders in
neutral .  Tailwheel type aircraft headed into the wind
shoul d have their elevators secured in the "up" position
by securing the control colum or *'stick". Tailwhee
type aircraft "tailed" into the wind should have their

el evators secured in the "down" position by securing the
control colum or "stick™. Set and |ock wheel brakes.
Chocks should be placed and secured fore and aft each wheel
chocks may be secured by nailing a cleat fram chock to chock

gt

or secure the contro

AC 20035¢€

Al flight controls should be

| ocked or tied to prevent their
bangi ng agai nst the stops.
aircraft are equipped wth integra
gust locks operable fram the cock-
On others, it may bhe

Some

neofsry t 0 use external padded
battens (control surface |ocks)

wheel

and

Vboden

on each side of
each wheel
Ropes may be
substituted if
wood cleats are

unavail able, A
brick or pieee of
244 ra@p @OsY
excuses for good
chocks.

On tricycle gear
aircraft, secure

a tiedown | i ne t hrough t he nosegear tiiedown ri ng.
In addition, secure the mddle of a length of rope to the
tiiedown ring in the tail section. Pull each end of the

at each side of the tail
parallel to the ground (neutra

aircraft is tailed into the wind.

Par 7

rope away at a 450 angle and secure to ground anchors

El evators shoul d be secured
posi tion).
practice to also secure the flaps, especially if the

It is good

13
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8. RECOWENDED PRACTICES. The follow ng practices are designed for day-in-
day-out use regardless of the inconvenience they mght entail. These practices
are principally for protection of light and eeldiwm wei ght aircraft and ressullt
frem experiences with the storns of the past. Adoption of the follow ng
recomimendationss shoul d mbeeridlly reduce aircraft damage fram wi ndst or ns.

a. Partially disassenbled aircraft
which are outdoors, particularly Iight
aircraft with engines rendwedi, shoul d
be hangaredl as soon as st ormwarni ngs
are received. Loose wi ngs shoul d never
be tied against a fuselage; they should
be stored inside a hangar.

bl Wherever possible, fly aircraft out of anticipated storm danger zones.
I'f possible, hangar the aircraft in a stormpreff hangar.

€. The m ni num rexcomeddsd tiedown rope is one which will resist a pull of
approxi mately 3,000 pounds. (Many users of plastic tiedown roper, yel | ow '
Polytirapyilen®, L/2-iinch and | arger, reported little or no rope failure because
of its elasticity. |In some instances, nylon and henp rope failed. In others,
steel cables w¥¢ snapped while henp lines, due to their elasticity, held. In
many cases, both henp and steel cable tiedowss failed due to chafing.)

d. A single mbw of properly secured sandbags or 2x2"s (spoiler boards) on
the top of a wing's |eading edge will serve as an effective spoiler and reduce
the lifting tendency of the wings. B not overload the wings with sandbags. If
the anticipated winds will exceed the |ift-off speed of the aircraft wngs, then
t he midesdhifft spoilers should run the entire length of the wings. The 2x2
heaneewnde spoiler is very easily constructed and may be used for all types of
light aircraft. Drill a nunber of 3/8-imch hol es across the length of the 2x2.
Cemarit a strip of |-inch foamrubber to the entire length of the 2x2. This wll
prevent damaging the wing's surface. Avoid nailing the foam rubber to the
spoiler since the nailheads may damage the wing's skin. ‘

wat er pr oof cenent
1-14. foam rubber

Thread a | ength of nyllon rope
through each of the drilled holes.
To facilitate threading the nyllon
rope through the helles, it is
suggested that the ends of the
lines be seared. This will prevent
fraying of the ends to' be threaded
t hrough t he 3/8-iiaeh hol es.

14 Par 8
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To prevent the spoiler fron shiftting position due to the wind, it is suggested
that knots be tied in the rope on either side of the drilled holes. The spoiler
shoul d then be tied onto an aircraft's wings at the 25 percent chord point. To
prevent damaging the wing's leading and trailing edges, it is suggested that a
pi ece of foammmibber, asr car pet | or even rags be placed under the nyllon rope
before tying. Sddie people ny like to substitute bungee (elastic) cords for the
| ong lengths of nylloa rope.

e. Followthe nanhfatturer''s tiedown i nstructions for each nmake and Wadl
aircraft.

9. ALTERNATE METHODS.. Another mans for tying down aircraft of various types
&& Sizes 1S by utilizing continuous |engths of parallel wire ropes passed
through U-bolt anchors and fastened at the ends of the Iine with wire rope
clips. Tiedown chains are attached to the wire rope wth roundpin gal vani zed
anchor shackles. This allows the tiedown chains to "float" along the wire rope
and gives a variable distance between anchor points so that a variety of |arge,
medium and small aircraft can use a vertical tiedown without |oss of space.
The vertical anchor significantly reduces inpact |oads that may occur during
gusty wind conditions.

TYPIGBE Al RCRAFT TIEHOWN US| NG A W RE RIHEE SYSTEM

The distance between wire ropes w Il depend upon the types of aircraft which
will use the tiedown area. This distance can vary fram 22 feet and upward.

Par 8 15
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The diagramon the left shows a proper vertical
anchor usiimgfmiine r ope tiedowm | i ne, straight
link coil chain for connection between the wire
rope and aircraft wing. ofe link on the free end
is then passed through a link of the taut portion
and a safety snap is uised to keep the |ink from
pa55| ng back through. Any load on the chainis
borne by the chain itself
instead of the snap.

\\ \.,

N ’K‘Y/

i‘?"”’ﬁl’
Lo

SRS
A S N

Still another nmeans of securing an aircraft is with tiedewn cables, one at each
wing and the third at the tail section. One end of a tiiedown cable i s secured
with a snaphagk to the tiedown anchor eye protruding above ground; the other end
i's hooked through the tiedewn rings installed on the aircraft. Cable slack is
taken up with an adjustable |ocking device.

10  SECURI NG MUTIENGINE Al RCRAFT.  Miltiengine aircraft will obviously require
stronger tiedowm facilities because of the additional weight of these aircraft.
The anchors shoul d be capable of a holding power of 4,000 pounds each for the
lighter executive twin-engine aircraft. Mich higher |oad capacity would be
required for the heavier transport type aircraft. bb not depend on the

mul tiengine aircraft%weinit to protect it fram damage by windstorms. |t js
qui Le possi ?I e for a sudden, severe windstormto nwed, damage, or even overturn
such aircraft.

.

16 Par 9
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Multiiemgjime aircraft shoul d, therefore, always be tied down and chocked when
they are to be left unattended for any | ength of time. Gust | ocks shoul d be
used to protect control surfaces. He sure that gust |ocks are fool proof; a
takeoff with gust locks on is not only enbarrassing but could prove to be
disastrous, If the landing gear makes use of the down |ock safety pins, then
these pins should be inserted when the aircraft is being secured

11. SECURING HELI COPTERS.  Structural damage can occur from hi gh velocity
surface wnds. Therefore, if at all possible, helicopters should be evacuated
to a safe weather area if tornado, hurricane, or wnds above 65-75 nph are .
anticipated. [|f hellickspters can be hangared, do so. If not, they should be .
tied down securely. Helicopters that are tied down properly can usually
endure winds up to approximately 65-75 nph. Wnds in excess of 75 nmph wll
probably cause damage to helicopters. Wen high winds are anticipated, and
hel i copters are to be tied down, they should be secured as follows:

a. Head the helicopter in the direction from which the highest forecasted
wind or gusts are anticipated

b  Spot the helicopter slightly nore than rotor-span distance from other
aircraft

co Set and |ock wheel brakes. Place wheel chocks fore and aft of al
wheels (if available). Secure the chocks by nailing wood cleats f£ram chock to
chock on each side of each wheel. Ropes may be substituted if wood cleats are
not avail abl e.

d. Position the maim rotor blades and tie them down in accordance with the
manuf act urer% i nstructi ons.

e. Install a rotor blade cover over the tip of each main rotor. Secure a
tiedalm rope to each bl ade cover and the other end of the rope to the applicable
mooring point on the helicopter. Reeembar not to | eave too mueh slack and to
use antisllip knots when tying the nwariing ropes.

f. FRasten the tiedown ropes to the fusel age msarivgy poi nts and extend them
t o the' ground nooring anchors. Provide sufficient slack and use antiislip knots,
such as square or bow ine knots.

Place the tail rotor in a vertical position and install a cover over
the 1 0& blade tip. Tie the Lewwr bl ade cover rope to the tail skid to prevent
possi bl e damage ¥ flapping tail blades.

hi{ Cose doors, w ndows, and exterior access panels.

i. Follow the manufacturer's instructions for each nake and nodell
hel i copter
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SECURING HELICOPTER BLADES AND FUSELAGE

MOORING UINE FOR
ROTOR BLADE

_—TiP SOCK

/-——-SEE DETAIL "A”

i
I
GROUND LINE 6 FT N\
\\
LA Hj

DETAIL “A”

N
MOORI NG POl NT LOCATI ON FORDERED NN ANSHTPR GRIUINY-
PAVED AREA.  OPTI MUM TIZEDOWN | S SikéwiN BY D@ytTRD
LINES.

,(4 GROUND MOORING  ANCHCR

@ HELI COPTER MOORING PO NT
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12 SECURI NG SEAPLANES AND Al RCRAFT ON SKI'S. Aircraft mounited on floats or
skis shoul d be secured I n the usual manner--to tiedown anchors or “"dkesiMsn" sunk
under the water or ice. Wen warning of an inpending stormis received, S
pilots have been known to partially flood the floats of their aircraft, the
partially sinking the aircraft. In addition, the aircraft is tied down securely
to anchors. Seapl anes niosred on | and have been saved from hi gh-w nd damage by
filling the floats with water in addition to tying down the wings. Pilots of
ski-equi pped aircraft sestimes pack soft swww around the skis, pour water on
the smow, and permt the skis to freeze to the iee. Al though the techniques
mentioned in this paragraph are not rezbemeddsd practiices, they are cited here
because they have proven effective in preventing damage from sudden w ndstor ns,
Extremecare mmdt be taken to reverse the effects of amy such massuwwes prior to
operation of the aircraft.

130 CoMCLUSION. The sinplest way to prevent w ndstorm damage to your aircraft
istofly it out of any inpending stormarea provided there is sufficient
warningttime. |f that is impossidle or inpractical, shelter the aircraft ina
stormggésfhhm@gar. Shoul d this prove inpossible, then tie your aircraft down
securely. Aircraft parked outdoors should be tied down securely after each
flight. Use the tiedown techni ques discussed in this advisory circular. Learn
to tie a bowine or a square knot during fair weather; do not wait until the
wind and rain are adding to your difficulties. Should you desire additiona

i nformation, we suggest that you contact the manufacturer for specific tiedown
instructions for your aircraft.

M. C. Beard
Director of Airworthiness
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